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(57)Abstract: 

PURPOSE: To change a magnetizing direction between 
adjacent magnetic layers by constituting a spin valve 
effect magnetoresistive reade transducer of first and 
second ferromagnetic thin layers separated by a non- 
magnetic metallic thin layer, and backing at least the 
first thin layer by a non-magnetic conductive layer. 
CONSTITUTION: An antiferromagnetic magnetic bias or 
a fixed layer is fixed at first, and then fixed 
ferromagnetic layer, non-magnetic spacer layer, free 
filter/back 2 layers are fixed in this order. That is, at the 
time of forming a reverse magnetic resistance spin valve 
sensor 60, an antiferromagnetic exchange bias layer 67, 
a first ferromagnetic layer 69, a non-magnetic metallic 
spacer layer 71, a second ferromagnetic layer 73 and a 
non-magnetic conductive back layer 76 are formed on a 
buffer layer 63 provided on a proper substrate 61. When 
there is no impressed magnetic field, the magnetizing 
direction of the layer 69 is fixed to a preferred direction 
vertical to the magnetizing direction of the layer 73, and 

when the magnetic field is applied, an angle between the magnetizing directions of the adjacent 
magnetic layers is changed as a cosine. 
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1 

m$tm i ] ^-v-m k £ o t#«* nr 

arc**. mi&&z*m2<Dmt&$tmmt* 

^utltMU *»oRBS2®&RttR*|;:, ME 

r 2 a>a»tt«*©aftswa©^«icii»r 

£tftA£ CtSttfttn, M^JB 1 KE*<Z>Bft»*t 
[R*H5] S3E£ttttttA®JP3#ftt5 0 Afc^Utt 

[R#3m mE3NS^»flaR*R3#t, tfrieiMB 
*. 

#110 0 0 A(D®Irt^5 ^ t R£JB 

6 \zmm<omm t mi±i>^-o 

M*«10] RERl;fe<ktf«2©R»H:R©R3 

[R*9tl 1] ttERl0R8ttfl4>ffa#r, msAte 
V»L»3 0 A©«HWTf*S21tftWat«, H&B 

H^i£BR®RRSif|fc> 

CR*^l 3] WE#«ttZ^-itJlCDJ|[a^ *ai 0 



(2) 4$BS¥6~2 3 6 5 2 7 

*si 2\zmm<Dmm&8i*:>v* 

[R**14] »E#«tt7^"D-»#, A, ft. 

»*s«/asn*;i££#«£-r5, r&« i iher® 

[RA81 5] »E#Bttx^*)B^ RRKR&R 
A*Jifc*4»«i:-r*, R^ l 4 fcBtt<DttR&tt-fe 

R^ifcE«o«fliaaPtfe>*. 

[R**18l WE»l*«kW*2fl!)3»«ttJl<05-6fl!> 
t*-^38«*RRja*RA-5£t*«Rfc-ra» 

75: < t *> i ^ i tD&mmtnm i^<t ! bi^ 
1 8 teE«©a«»aiz>i*-. 

[R&« 2 0 ] MEft 1 <©3*«ttJB#, 

-vm\zmmi'TMf&znrcm^zi;vvhmh, 

*>^*«tm5CtS»ttt5, R:&B1 8fc 

[r*b 2 1 3 mmm x&&zsm2 (Dmmm^n^ 

tU ttE#«ttX-<— »RfcR»UT»d6Stlfc»V»3 

a;h-R£, »^^7^i*lt^^ u 
R&Bl 8lcE«©«««Sttr>*. 
50 [»*3B2 2] iflE»^3/t;H-JBoj»$^ »0. 5 
Afc^L«2 0A©ttHa*&»W;*n&»;5T**C£ 

R*»2 ucE«©a«fia:-fe>u-. 

[R**2 3] ME#«tt««Jia:WE#»ttX^— -U- 

2 4 ] ffiE3*tttt*ff JB t iW3#«ttX^-* 

[RX£2 5] ^-^^Eft-rafcaftoUBBkoh^y^ 
RERA h 9>Xfra.^tRE^Elttlt#©nBO* 

Mmm+iz* mmmtemm*zm>mmo&m\zm&z 

OR«tt#»R©WB*rtIte»l/T«ffiiR^**, R 

i ^cfcr;^ 2 osfiattws t, 

50 RERlCDRRIERIcRttL/^ein&ttfll-raffBtt 
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3 

msttsnfc?-? • tr^y hft»rwtej6*UTiiE« 

[9*^2 6] I9ia/^7X^R^ Mfi3£2-<Z>&Btt 

<7Xi?:iK.5^i:^ltt^ M:&fl2 5 }CiB« 

M*«2 7J MEESMBttB^ m-?>X>&J:Zf- 

Jj^nSJltSttatt^ 2 6 fcE*<&«ftE 

t&v-X^A* 

m*m 2 5 KEiSioataEift^x^A. 

<h »*«2 8 fcEfcOKftEltS'Xa- 

Ao 

C^*^3 0] MrE#«ttX^— & 3n « v 
CD^EtS^X^Ao 

^5di^im> 3 0 KfittOSBSCEtti' 

X^Ao 

A, 

BttvatmiNMi t z>z.t trz atas 



(3) 4#BI¥6-2 3 6 5 2 7 

CIS5ft«3 5] MEWBttirajRCDA^JIISK »4A 

a, ^*^3 4lcE«<ofi^fiSi-lr>^ 

fcsg i *ctw» 2 <D&m&m t, 
*na*fcMEx^-*»t©BteEK$nfcmE»i 

*na*fc*Bx^-^*tflDnfcE«aan&iJE»2 
t z>ct t -r *iBta«fiiir 

[Ht#3i3 8] tOE«l«^«2<D#tttt*ffJBtiE>« 

fcEaoaasss-fev*. 

[BMW 3 9 ] gttfiS 1 $3,fctf* 2 O^attWgP^tD^ 
a? *JPS*t» ME#«tt«SJI»n4>(oe««TflE>T^S 

teE«®««Kft-fe>*. 
W*«4 0] ttffB^l^ci;^m2 0^ftS l ^(DJP 
ft4A«:tf>bftl 0 0 0 A©(BHl>re*<&;ifc£ 
»»i-r*, M^3 8teE«©«SattB»fe>*. 
M*a4l] «fE*l*±tX*2 0*«tt1MB«(![>J* 
#j4 AfcV>Li&6 0 A <£ftKrt"C&2> 

m> »*H3 8icE*©«»asi-fe>-y-. 

[i*^4 2] «rESH*<fctf»2fl!>5»«ftll©»S 
<?0 »5 A^:Vib»3 0A©IBBBrtT?*«^t&»«i 

-r * , 3 7 izmmwmn.t&mL >u 0 

M*«4 4] «B#«ttX^-t»C!)J|t$^ »10 

314 3 tcE«oamfigi-fe>iJ-o 
H»#*4 5] ME#»ttX'<— Sk* ^ fl. 

c»*5 4 6 ] mmm 1 *5<fctfsg 2 o#att$r gwaat, 

*. 

cis*s 4 7 ] mmm 1 ^<ttxm 2 vtms&tomt&t 
50 nncDmttmi] 
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(4) 

5 

[0 0 0 1] 

CO 0 0 2] «£*©SItH 5*— **K^»MtC« 
aE1»«{*:A>SR**-6&«6Jc:, BEASft (MR) -fe> 

StLTftffln. £ft£©ft*<Dft«©MRt:>+r 

os j > fcuraefls-rs, **tt««aa (amr> » 

*fcS^T»fFr*. AMRMOffHH D. A. 

hi*y> (Thompson) ^"Memory, Storage, and R 

elated Applications", IEEE Trans. Mag. HAG-11, 1 20 

0 3 9^—^ (1 9 7 530 fcE«3*n:H5. 

[0 0 0 3] MifiTte, (F/NM) n (FfcHMBtt* 

>^SnfcFe/Cr, Co/Cu, tfcttCo/Ru 

(SVMR) *&ttE*««ffitn: (GMR) 
[0 0 0 4] *S4*fF®4 9 4 9 0 3 9*Jtt. BAH* 

set, Kii««feai3aft*y^ij>ifft««uT, bis 

TS3*«tt«HBat. tt^nA (Cr) -Wyh 
(Y) OJi^#«tt*|H|JBlCj;t>T»)ian*, 

[0 0 0 5] #@#fffflKffi0 7/6 2 5 3 4 3«1 



WBMF6-2 3 6 5 2 7 

SS60*lRji:^i:T*^, MRt>ir*BSl/T^ 
ft&<D&&&\Z£^X\tAMR£K> b±%<te&, S^C 
[0 0 0 6] dKBM»WlF&5 1 5 9 5 1 3 ■*§■«, M&CDX 

fc!>-A^j»*fc»^* % #ma&mtm<onmm\z 

[0 0 0 7] ^HOatftEtt^-^AO^r— ^Ettea 

«ffl«MRt>m ti£M<D AM R t >U-0^-p T 
«fc0*rblr>S VMR*fcttGMR-fe>-y-©«-&"C 

[0 0 0 8] 

Xfcf> • 'A^^3»*tcS^<MRtt«l0iz>U-tt, 

»2 3i«ttjB(o«ft5!fisitt, mmhmmmzmmrr 
% mm-rz Kiuammm izjz-oxmmz n%3z&% ? 

) $n*, »i®( ra*j ) 9ft«ttjB+<ottfta> 

a«MRir>i*tej«M«£««u MRir>U-tt, dm 

©^©®felC^^MRir>^(Dffi^©^ibtCjt^JT^ 

[0 0 0 9] 01 £#JJrr*<h, *3B9itt, si^-r 
^^^a^>rx^Eii^x^^jfi$n^ i b©tb 

tepjffi^ffltm^x^ 1 2^ Xtf>K;H 4±tC^fiF 
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7 

CO 0 10] <h<b lr?0DX5-f ^1 3tf*5VX^ 

i 2jttc&@*fea&sn, ^x^^^i 3*tit3^^«ia 
RcoKftRKo/sa^h^^^i— y-2 1 £3*rr 

£n£<Z>h^>X^x—1>-2 l£M3t> BKO/B 

&sa t 5 s <<x9i 2tfim&r%k.s x 

M^nH ?VX^«H2 2J:fc3fi:2V>&D, 

ST^X^afl^oaSttl'Ny F2 l^ttiET^^ 
IC^:*. ^X7^yi 3 ft, itX^>v-3>l 5(C<fco 
T7^faX-^ • T— A 1 9 CflStDf*W&nTV»S. 
1^X^>->3> 1 5 ft, *3T/^&^7j£-^;^ ^Otl 
feTJ^X^-f^ 1 3$T^^^gffi2 2ld»l/T/H7 
X£i*5 0 &7^3^X— ^ - T— Al 9ft, 79^=r 

^3.X-*#®ift, &£*tfj|WX • - 

(vcm) fc-rs;ii:35«-e*5. vcmh ajtaffi* 

[0 0 1 1] 5VX*iB*^X5\k©»f|£im* iS^r 
>fX^12 0IUgl:J;oT, X7-f^l3<!:f><X^ 

*©*Sfctta*€r^»-5. ffi««l««Jl5bT, ItX 

X^-f ^1 3^X^12 2^6*>-r^fc±^flC«l 

[0 0 12] ^X^Ettt^X^ACDa^Ta:**** 

ft, mm*. 7^tx«ip«^fi«^Dy^i% 

«#t 2 9ft, »2 3±©H7-f^« 

•©«m«#s*iaEUT, «*fc^x^A»fp£i6fflrr 

jR2 8±OA,y FttBWBB^feAtfS'— 

*fft, BRsn&x^-f^i 3*» rarr*a*5Vx 

fccko-CVy H2 1 tOWTM$n§o 
[0 0 13] AMW^:«^^X^I21ft>'X^AtC^V^ 

^ X- ^ ?&^»OX ^>f ^SXiTCS set kbbs n 



(5) #51^6-2 3 6 5 2 7 

8 

[0 0 14] m 2 £#JHT* £, *«9B<OJBaiCJ:SM 
RXbf>-^^--fe>*3 0»4, fct^.tf^f7X, -fe 

S£3 1±£« #BttS&ttBtt*tttmaifllB3 

3, $i^is«fi©sii3 5, ?rattt«B*m 

Btt»fcttBtt«*tt»MRB3 3JtfcMfc *oKB 

20 2^©aiatt»»H3 3 9 coflBMttt, ^«Hiin«* 
&9 0' co^sirgar^^nso £2®aatttt& 

flWJI 3 9 ©aWtoSrlRltt, ^3 8 T?«-r»* U V^ft 

KiBjesn*. i/fc^T, s2oa»tt«m«KJi3 

9©«ft*rtittH3fe^nT^s^ »i<otkiiatt»» 
wrb 3 5ft, b 2 osg i <D&mk&ttnmmm 35± 

[0 0 15] Jt«W»V>«»aESl&t>^38«K-f TX» 

a? hobkb 4i*. m 2 (ommmstmmm 3 9 tiea 

XWWSHRB4 1B:, fc£*.fctt*V>#> (FeMn) 
^-y^r)V • T>#> (NiMn) T255it«L 
W »W&fi&att«»£«AT^*. ^2©3fi 
BttttttBRB 3 9 (B£B) ft, WW TX/S 

[0 0 16] -fe>*R«CD*T3&ta«tt/#«tt/a« 
tt^Sfltjg^iBAS, xtf> •yt;^*i:S^<MR 

Lfc*BW»tUBS80 7/6 2 5 3 4 3-^iCi^mtClB^ 
MRiilH #Btt^B X^-*Il:J;t)T» 

«*nfc2^©aiattj|(;BH*«itTVi4. -^cosim 

oa^ttS (SAB) oaftft, BHD«i|i*rjB:i5T*ift 
S:[5I^-rSo B3feBK»bTaftSOBft*ia*SEiLS 

«3StiS„ *%^Tft, COSABftBAftiBBttBce) 
^0(CXBflligS:ffiffi-rs. #«tt^JR«r»BKB 3 7 
( rx^-U-@j tt*TW (^STSSft, it<SW 
B^BlCD«tB«1&«mi«RB3 5 ( r^-f^Bj i 
"bWT« il^lM)B[»£SI3 5^ 

^«^«*BI^H:IPBtt»^«B1£BBliBB3 3 

[0 0 17] attttfiTSM^nSGMRft^iLT, 

5^ ^SAfrS »tt»»fl!)«fl3^riPjti»5F 
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9 

£>gK££t><Z>T&&. *%MT«, SSB3 3, 3 5 

\z&tfz>m i <a&ia&tt##»Bi;i 3 5 <dj*s ? a 

tt, ft 1 0tt9ft81£*mffiKJB 3 5 fcJ;oT*»te:/n 

1 ovmm&ttnmmm 3 5 tf>&t>oe^ 

31 2 ©iaattw rimm 3 9 -vm*k-rz> m 2 <omut 
*m*UM3 9CD«ft»rticjfts) «t*t'j7w 
u 7»4. ft 1 (ommmmnttm 3 5 icft 

s*j§33, 35 iBtft;*t|5ngT<& £*«MK«a-r* - 

t^-C€T^^DT> GMRSfefcfc-r. GMRCS^tS 
fi**^*,. KfcWftfC. ft 1 0)ttaBtta»9Rl 3 

S^^'J7^501?, g£!3 3. 3 5 0>«8ft;3W§Hg 
bTfc, WSafrSCMmi^bftK. 

[0018] *«ga©«jST«asnsGMRtt, sst 

-Cteft<, zi>jr&#>x (AG) <B*fcfc,l:oTK9I 

[0 0 19] »2 0Htttt4mi9JRJR3 9 
a"C**U ft 2 (09K«tt»Affmi 3 9 &#tttt*«tt 

MS 7*ft|»U «ltiD«0ft«ftttMIVaUl3 5*lC 
AS. ft 1 ttttttttttttttlMMi 3 5 )ZAZ>£ik*r y 
Ttt, ft 1 <Dtt9fe«tt«HffWR 3 5 ^It^ttS 

fei4»e*^«w»R® 3 3 fcesssn, mm 3 3 * 

(7^ + ) «tt»»"T<5. l^U ^tU7H 

■tasnsiitic, ft 1 o«ca^ft»»»Rg 3 5 &uaj 
stt*fci«tt««tm«mRi3 3te««-r*i:«, ft 



(6) 4$3S¥6-2 3 6 5 2 7 

l 3 5 oflHbtt&ft** «J7-x 

* < ft*. 

iI3 3 ^cktXft 1 Ott&tttttmiVM 3 5 Ottft* 

\zn$>Tz>. 

[0 0 2 0] H3, 4, 5, *3<£tf6 £t>#flg 

H3lt 50A Ta/ tc. Cu/1 5 A N I F 
e/23A Cu/50A NiFe/llOA FeM 
n/50A TaSliafife^^f^XSSifcfJ^n 
Ac, El 2 tc^-Tx t:> • /t;i.^«lii©4»)g<z)*ifi«o, 
n>^^^>xcD^jt; (ag«ar/rm:i^i 
^) ^#tttt£&»tt1±««0»i9RS3 3cD«$o 

T a JBttAfl^ir? (tc. Cu/15A 
N 1 F e) tt, Cud^5ri6*#«tt*fctt«tt»«tr» 
i«RA 33d:NlFe^^ll O«caatt0»!«JR 
^ 135«:^Sfii3 3, 3 5^fjlTViSo MnFe 

itt«Siii3 9«$@sn, 3£&/vr;rx# 

»»«14 1£WW5. S3K^rj;5^ AGIi 

ft<* mm. (ti F/22A Cu/50ANiFe 
/90A FeMn) tT> • /VV?m 

m<D. ag ii&m&mvmz mmmy o««&^t. 

30 fcj£U FttJlft^ffS&fe^FeJB, NiFei, * 
fc!4ColT»5. ^3£4£Jt&T£<h, SfiJlOlg 
^tC^m^WgR^^ffi^-r^i:, «SfricDftV>3^G!>& 
£m?# 6 A G «k .0 t>*«fc*€f ft A G 

R/R) tSIIJI^tc.^^t, tco = 0T 

ar/r=i. ixt*d* tc.^jn-rstcon 

TAR/R*tftj»fcJianL, tca = 2 5A(D<t£3 5f:0D 

K-^fca-rs. «$3ftt»r^ AR/R««tc«^-r 
40 z>. H6«, i^caigcD, MfflgstRt t CB £^-r. n 

HSfttt, tc.At0A^6 1 5 0 A\zmilir?Z>t%* 2 
5 0ohm/sQ^e»2. 5 ohm/s ql:Mt^>« 
[0 0 2 1] 07£#it^i:, H2fc»'rxb! 

*• -rftt>%, fian«tt»ttyx-f 7x*&eHjejH*« 

5S9nc££2*MRXt:> • • i:>-b-6 0<z>ap£b 
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m&m 6 9 , ^—i«B 71,^2 o^ae 

*J»»«JI 7 5 <8±lc, T a fc£©KJgta*m©«S* 
£ £ tf&fe * <z>*iicD&fl: ft S/jN{g » & 5 WiRjfc 

»JM«a:V> W:* » 1 6 9 ©»{fc#|ftH;L 

m 2 7 3 0«fls^|S»caii[ftff ^ L, ^Mz 

@S$nTVi^ 0 JgMRXfc!/ • AMH7*ig6 OTIt 
*l©ai»tt«6 9» #IMMX^I7 1, 
r/m 2 <Z>3«BH$jI 7 3 <O^C(C^«tt2S*^ff{SJf 7 5 

2e*/WTX«6 7<Z>TfcfMrbT, S9ft«ttl»n3QIBf 

[0 0 2 2] «3fe<0»*bVi*««T7tt. i£MRXfcT> 

a (5 01) /NiFe (2 OA) /FesoMn^o (8 
OA) /N l«oFe 2 o (5 OA) /Cu (2 3 A) /N 
i 8 0 F e 2 o (20A) /Cu (20 A) /Ta (3 0 
A) ffi&fbn. 2 0 A©Cu«tt*«tt*« 

»»»«« 7 5 fcJRS-j-S. 50ATa/20ANiF 
eAy7rA>-H6 3/6 5 Ate, SM«tt«*"CF 
eioMn4o«»&SB«fcjB6fi^f*T^ fgl©&&&A6 
9 0«ft;*ifi]SH*T*Xlfc/1-f 77 &S«-TS&a& 

y^7B6 3©ff^tt»3 OAftVibS 0 ACD$6fflT& 
5/— KA 6 5 ttft 2 OA&^b 5 0A(D$5a 

0 A£:V>L 1 2 0A(^)$SffiT^-6 9 &l<Z>ttttttA6 9 
&&t£\ttb3 0 A&lib 1 0 0 Atf>$Bffi-C&£o ffiftfi® 
cfc^tw, *«tt*JRX^— 9-J17 l<Z>J¥3t;ftKj2 0A& 

^b4 0 Ae>mm-e$>z>&s xt—y-m&mtyofcmm 

SftSttS 7 3 ©Jft* B» 5 AfcV* b30 Aomm-C& 

/Rsawrr**^ #att*a»»?ra8s 7 5 o^ts 

te&J4A&V*L5 0 A<Z)*SHT&£o i;*:, ZJ>&i?9 

5©J9£&«J4Afc:^bl 0 0 0ACD«HT*£. 
[0 0 2 3] ifcfc, HSftMR-T**. *SBWK<fc*M 

1 JiC07\*ry^rS8 3±fcflf8ft&, &l0#flH£* 
tt*ffiMM8 5, m OttBBttimMRJI 8 7, # 

«E«&SimSKX^— *A 89. 12 CD$>:3affl[tt»» 



(7) &SB¥6-2 36 5 2 7 

ska 9 1 , & &zfm 2 (Dftm&mmtmfiffim 9 3 & 

2 ©jHra*tt*m*aui 9 3 <d±\zt ztzEvrnmi 
*fcr>yjB (BawD *«»«t, & 

7, 9 1 fcA-f 7X«JM&««U 

ftjfl^t^itofgftfc^bT^f $*t*b< iflt 

2 CO#g&A43 £tf?g 2 ©3S«tt»*t»2 CD-|HS^J*-r 

U<|Rl€r*«E#©ftfle«^IiHteb, bft^oT, #Aco 

a? XMRXtf> • /Wb^ • -fe>^ti, 1992^11^1 
9f«e#(C-&#L/*:rai««JB©*a»flFmBi»0 7/9 7 

7 3 8 2*teK«snrv>-5. 

CO 0 2 4] ^fc> ®9£#iT5i:, [§3 2 t^L^M 
RXlf > « • ±>V<Dfo<Dnmm&^*LT^ 

C r Vfc£©3B«fc:TJB9 3ftS«9 2tft»«. T 
A9 3©g«j«> ^coao^^x^ 1 ^, ttK, ^3«±:iyr 

tioi ©mfcaw#att*ipix^— 9 9 ^ffi^r 

is\y b®3&&m&mztflX.Z>fcZb\zm*&.tfi$:^~?Z> 
TA9 3fi^fe, H7fe«fcrX9fcR|bTtt 

S«9 2 *«|*r*3SK 6 tt* T^9 3«#»ST^So 
CO 0 2 5] TI9 3_htr, 9 

^ 5, &\zmi<D&&m&ttmmmm9 7. #m&&m# 
nmm®9 9, «2oitaiitffi»Mi 0 1, 

tt»»Bl 0 3Sft»T*. 2ZDOW&&MV 7, 10 

KA 10 1 CDBMfc&iStt, 3£»*v >^T4*Sn 
«»WBBA 9 5 £ <fc£«S 1 ©$k®«tt»16f»KA 9 7 

50 CO 0 2 6] 3M&e®9 7, 1 0 1HU fc£*«Co, 
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Fe, Ni^>, NiFe, NiCo, FeCoO<fc5fc 

e> £3««a«tta»TriBfr a c t 

5o « 2 Ott&tittHttRA 1 0 KDmZl*. »20A 

aatt»SSl0 3H fci^NiMn^FeMn^: 

Ste&5 0 AttV>bftjl 5 0 AcOHSH^saR-r^Ci: 
m2CD3S^te«»|«|ggi 0 1 CDS* 

[0027] 7*j],*mh\sxmnTzmi0ffim& 

WSWBIJH 9 7 S9ia:NiFe*&liCo^6 

o AowH^sawsns. sico^iM^iisi 

9 7<0ffStt* ^^bT7^;i/^/^8?zi^9 5/9 7 
KJB9 7<D-B»fc* % *SttU7S7ny^Sftli7- 

> s t?fiss«^<o^e ftfjaj; o < -r 

NiioFeaoC!>7Aytttt7A*S»T 

i^x^t uT^MMtwtsi 9 5 

£>£t&©T, #*+t'J7, -Tfc* 

N i 8 oFe 2 o^7A^ l^5 0±4ATS5, 
««*m«fiM9 5& 3l»^tttt««#»^&«|jS 

fctAttAiu Ag, CuftiiO*AJRtt*#a:|S»* 
«joar& Tfcib%»rr*/^*--^ AR, AR/ 

«, AR*ft|JAR/Rft(»U WfflSiit$«iKj4A 
fcV>L6 0 A^WH^SSHR-rs. AG$i»n» 
£\ 1?g&S;f*£fciiKl4 AfcV>Li®l 0 0 0 AommftZ 

[0 0 2 8] #affi^«»W»^®9 9ftft*tttt®& 
«T»*£tjW9F3:l,V>. Au, Ag, Cu&£4>||& 
KfcfcfcS&MRjSSftiiftU Pt^tXPdtt/h^^ 
MRjfc**««fsa», C r*±tfTatt«»T/jNS3a: 
MR***«r. #«tt&JH4fmVim9 9tiDJ9Sa« 

2 97, ioi *+4Hca«ttK:y* * ^ 
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$t»^o #m&&mtmw&mQ 9©»s», mi o 

AfcV>biR4 0 A<£«KftT&5££j$W£L^. #a 

tt^m»3|sfflfegg9 5*cfctx*att^js#^»ae@9 9 

"10 «tX^-*JBlc»fc**m*^T*t, 

[0 0 2 9] MRir>*tf-_Lfc, fct^Ta^>Z 

m^as 109 107 iitor^c^iPiKiS^^j^^ 

mit^i o«ca«tt«HivRjR 9 7 vmitAmur 
*ft?ai o 7jc<t-3TKat«#&«tt-r 

ttttf4&JRfl9 7©«ft*t|Hrtgf «B»CMR*^3>^ 

ttrrSEt**^**. 1 9 8 7^1 1 R 8 BlCfgfrS 
tl, *ffl«AfcBI«Sn&*BI*MI : ttlH*4 7 12 14 

[0 0 3 0] 132, 7, 8, 9*#flaUTBMaL/ 

tt»»^ S JESS*— ©Jit UTKWbfc. w\mti,x, 
M9\Z*kVtz<£z>\Z, ^Iil9 7, 1 0 1 (D-Jj^rc 
\*m&&. **©JB&t>t?#JB*jfiSfl|^a2:t*tTf? 

«»ttSt>'33ft«ttJB9 7,10 l*«IB-r*21t*«pT 

40 &ttnnmm 1 o i at. tyitwnsa 1 ojt«w 

»KS 9 7 1 8 2 1 0 1 OPftEr 

ff 1 COft^mtta^SK® 9 7 
tt* Cot/19 6^<fctKN i Fell 0 0 £{f&T*5 
0, C o^yjVt2Cul«ttAJR«ffliJIIUi9 9 IcRMg 
nVtc, S2^tt^mtt«»»Kgl 
Olli, Co^-yJi9 8^<fctXN i FeJll 0 Q*mX 
T^0, Cot;B«Cu #mtt^JI5«»»IS® 9 91: 

50 K»bT^js$ns. cotyi9 6o^$fi, *ao. 
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{§*_fcX tf> • AA7MR±>V\Z. 1991^8^2 
^m#(3^#:$tl^@!|tflFtil^0 7/7 5 0 1 5 7 



[S3] SSl^W, H2fc^Ufcaftffitt-fe>-fr 

<h^rco, M^>^^>xco^rt:£^T^:7T& 

CHS] B2fc^Lfc«»»tt1z>tH;:*Vv<\ flfc^ig 
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[H6] H2tc^brcaftffiSi"t:>-9-tC^^T, MAPS 

[H7] *»W©«aaair>^<D— **«©SBffiH"C 
[H8] *58.W©»a»tt*>*©«S<oj|JS*BflD«fflH 
IH9] H2tc^b^a^Sttir>1J-coiF? : ^LV^SB^I 
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(72) 5 s — V 4 *;Ha-5?>. / W A 
U— h 502 

T ;* U 2/-g*@95126> # U 7 *)V~TM 
A — is>ff • T^-ol— 737 



U *<&*H95125» * U7^-7«i 
it>y if, *Jl/#>F • YH~7 325 

351 

(72)^# • F • ^^;p^-r h 

7;* U *^*S95037, f) U 7 ]T;W 

-f^ 575 
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